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(54)TitIe: COPRECIPITANT AND METHOD OF EXTRACTING NUCLEIC ACIDS 



(57) Abstract 

A coprecipitant to be used in the recovery of minute amounts of nucleic acids by the alcoholic precipitation thereof with isopropyl 
alcohol, ethanol or the like, which is compatible with nucleic acids, neither competes with reverse transcription nor inhibits polymerase 
chain reaction, can yield visible white or blue precipitates in order to minimize technical errors, and improves the recovery rate of nucleic 
acids; and a method of extracting nucleic acids by using the coprecipitant The coprecipitant is characterized by exhibiting the same 
behavior as that of nucleic acids in the process of extracting the acids from biological materials and/or specimens by centrifugal separation 
and being capable of precipitating as visible white or blue precipitates in the process of alcoholic separation and concentration. 
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:®7x;-^/< ?via*)UJ*miZ&^Tlt. DNA tt7kft$ftl (±Jf 
) Cv{ftSa«tl;*1liM&ffllM (Tl) £®*HBcffitt<z>&t*ji 
£o< SOT. ?©&l'Jf £&t'ft$8fr*<J;5£DNA !£&tt3S < POjE^fcf^ 

rot^T^-Wl 0 0%Oi^y~^*T?afK (DNA tfcttRNA) £fct 

»**T»JB«»-r**<. tt*©#««»«fl*Ttt* *H€*&7ktttt#©m 

7 0%) «»*TtK ttK©tfcRfe#M29!-?£«*:&it 
t«Cii<TSS^fc. tt»©«rffl»*i»tii©iEHtttt* S-C. 

Sfft*<R*&*iTH**<v 7x; -«'0Sijl$StUfc6{:7 i ; < *a 
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H«-c*<Bfc»*yi=i* h^si^ -siaiB^**)* -asctt&^K 

(#$¥2-3 1 6 9 6*&tt) ♦ 
Sfctt-f vraxy-^-eDNA ^SJK-rs^ffi-c&s. d©*ftttfelfett©W^}- 

2 2 0 7 3 , 

— ^ ffi^ * 'J ^ 7— fe'^-i'f y'J7^'>9 y (Polymerase chain reactio 

nfiTF. pcr -5 ) £ 'J h7yxi"jrf«y*9^7 -f 

7^'>g y (Reverse transcription Polymerase chain reactionJjiT% RT 

-PCRi^-TS) ©|H»c<fcOS»TM©ttK*TOISlc»«LttiB , r«c:t 
tf^n&Ufc^fc. w ©PCR W-PCRC«fc**«©tftttiTtt. £"Titt©iH5^£ 
ttffiU *©it$lDNA $ 7 # n - xy a ^ 7* 'J ^ t' - ^ a 

fc££ffl^TfcajfS*<. «HK:ttm7**^S^ttti!»tt^&©ttK©ttiffi 

i^tl«:i< cDNA^figiPCR ClllV^*l<&r5'fv-C^S<«i#U^«, 
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i»*Jft*-^^-fr^*j£ (AGPCffiiiftt'nS) &fc<m^b*lT^Zi)\ 
#7©&$;9<RNA 0*§£«\ $&SJ L/cRNA £i£&3f:5JaSK:«fc *) DNA C*tfcLT*%6 

x PCR Sa5*H#L«^-?v •r^-*^X7-*S'M®C)!)J^^< N g^ttR 
»*fctt#^tfclRlJ&LTB»*TOC^*iB^ctffl(!©BJR**«SlK:r* 

#ttffl&^*©*ttw*ffl^fcttK©»aj*»*aftr*4>©Ti**. 

^K©g3^ 

**6R/£>^R»fl!C:J;^T«»*ftai**iiac*^T. t*R£Rtt¥R«*l, 
> #R7^3-;ucj;**R««*a^fi:fiftXttirfe©BaTOatfcRl5iL 
TttRf*tt***rs. ±U7*a-n>£LX&4 vrot'/i/T^n-^tt 

RRttfcisnTtt. ±etfeR»ttR^R*©RC(t3t-*-€. 
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7$n-;u rSWrfV. 2fc«Clft&©83Sft£i£fflU 7/P3-/Ptt$ 
SSttttftft - ^»^»«X tt Cl ft 6 ©ftgfttfffS 

y7 , y4'f^7 , y0WT2&S> V U -*7';PX*-f- (Soluble Starch), 3 — 
yxf — x(Corn Starch). #7- r Xjf—* (Potato Starch), #7- r 7 U a^X 
^— ^(Potato soluble Starch), *4 — TP X^—"?" (Wheal Starch), X^ — ^7 
X*-;KStarch Aznre^^WSZitfTSS. 

n Amylopectin), **T r 7 $ a ^ y (Potato Amylopectin) , 7 $ n y 
•7 .=. |- (Amylopectin Anthrani late) , 7 $ o -^i? y 7X— TKAmylo 

pectin Azure), -< y 7 'J a 7'TP3 — ^7 $ ° 7* 7 (Insoluble Cone Amylopec 
tin), V V i^Wr r7 $ u*<9 3-y (Soluble Potato Anylopectin), n — y 
7 3 o — X (Cone Amy lose), ^ 7 $ n — X (Potato Amylose), 7 $ D-X7 

X*-/P(Amylose Azure) £ ££fflt^ -5 ^ Llr*. 

-JUfr&l? £ft3. 7X'-TP(Azure) iLTtt. u-vv'-tpt- 'J 'j 7 7 h 7"tp- 
7-;P(Remazoi Briiiiant Blue R) , U-?7*— U ') 7 y h7'/P— 7 — TP -7* 
4 - + ^7 ^(Reoazol Brilliant Blue R Xylan), P'-rT*— TP7* »J 'J 7 y b 
* ^ 7 r 5 7 — /KRemazol Brilliant Violet 5B)&££}IliS Z 

tCtt5 OmM© h U X fc Kn*'>^f^7§;x^^-SiS®iSpH8.0 • 20raM© 
EDTA) r 'J «fc*V$2.. ttfli* TP 

*«>*a. iitMin, &tt7 y*-^. fmyyts.tJ*. 

i^i k |p©j»fi|«* < kOf*©fi^ft*<**>x #j0.1M~10.0M ©&ffl©3g& 
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Hl&mtZ. £%W-zm^tlZ&ftW<!>%l&&0.5 -100 *g/mU $f £ L { It. 
5 ~50#g/mlT&5. 

^&*»*»fflrs*:»©sr«ia*if-9fc©^ ^©wjsaLfc^frttfiRo 8 / 

ifr^tetl^U ±JB&TJB©M1iiR:^j£ttttmJi«M 
V7*n f < tt/7^3~^Xttx^/~;i/^©7^n-;i/*Jn^. v tgfD 
<kLT±E£ttJW*JfH** *>©«*. i©«»©»Iti*fttts -&KiiSt#iE 

anas *«mr*. Mm. mm. tun**. *&mmm&&m-rst> 

fttt©**J»ttJH*<fflv^n*. 
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3#£ LTtt> BBNTONE 27 (x* • x;p • 4 y*'* h V a X • -f ya-jjfu-f 
v KS3s 7 h o-7ftffy>flSJW©lWi*) - BBNTONE 34 (x* • . -f 
y^* HJ * X • 4 ya-*i/-fv FSU V h o-rROfy^lsJBOUa 
£) . BENTONE 38 (x* • xjp • <{ y?X \ x ) a X - 4 ya-*U-Tv KSk 
V h n — 7*S.CKy^MO®rnn^) •» BENTONE SD-1 (x* • XJl/ • -f 

BENTONE SD-2 (X* • x;b • A Vt'T. \ l ) A X • 4 VI— # l> — t y KgL 

V n-rRtfyjWfcJW©Bn n niS) - BBNTONE SD-3 (15? • 1^ • >f ^^'X h 'J 

<b^%&Wtkfo£ LTttBBNTONE 128 (x* • x/u • 4 v?* F'J^-On- 
#l/-f? KIS. h D-rS.?»*/WliS!lOlSn D n^) s BNTONB 500 (X* 

• x;i/ • 4 V) a X • 4 V3—*\s~tv KS. *9 7 h n-TRCWu 
fltfUOiSfi*) . ft§3LfcX;< *;5M H&±£LTttHAC*L0ID. Wl^^ 

hiffcii LTtt. BENTONE EW (x* • x;i/ • 4 V?7s h V A X - 4 
u— -TV KSS. 7 S-a-^!r^m®S^) . wWt^%k$LWm±t L 
TttBENTONE LT (IX • x;P • 4 y*'X MJ A X • <f y3-*l/-r? Kgk 

gtgfriLTtt. BENTONE 34 (X* • X^ • 4 h 'J A X • 4 ^3-*l/- 

K8U V ho-rftffy^WfcJHGiSJkS) n BBNTONE SD-3 (X* • x;P 

• -f y*'* h y ax - 4 ya-*u-fv k*L f-^v hn-rwyMb^J© 

> BENTONE LT (X? • X/U • 4 V?7. \- V A X - 4 ya—tf\s—Ty K 
IS. hn— r&cfy;i/ftJBOlSa«) v BENTONE EW (x* . x;t/- y^ 
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T1.05^©fr«*fc;W83T!**. 

®SifMfc6feK 0Bn*n>J> s 1,2 -^nni^y, 1,2 -^7'D?i^y N 
h'i^nnif rH^oi^l'^ n n-cy-fe* y N 7'n ^-n: y-tfy 
. o -i^^ aa-<y-i£y^0!>y\aYy{t^^ 2.2,2 - MJ7^ni^/-^ 

tt„ ;K x?;— ;K 1 -7*d;\V-/k 2 -7nAV-;i/ N -fVTS 

^T;i/2— ;k i --fir j— ;k 2 ;k -f v/f-^^a-n/, 

;k If t/y^ 1 ) 3— /K 2 h + i'X^y — ;k 2 -X h * 

ft*y$A, ig-fh*^->7i», ji^/^i/7i., ^7-h'j7i», igjii?^ 

mm7v*-*>J». K87yti')if©j!iiSif«);OT^7f^7 
$ iSSt h V / *-*7 § y^©W«lig^7KMi LTfflt\ &0.1M~10 
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*%W®itftM\^ ^<Z>»{U^K:*^t5 £©gITe W±ffe©& 

±BLfc4ft«-«©**tt. t'-hftJS^fr®*® (pH5 ~9)# 

till L fc © 5. rt: « ttftO. 1%~10. 0 

Z(H/v)®ftH©8£©HM * y^ffiSftSWM * ^IWffiftlloii§)!?l 

£lfrlH~5M© ~~>* y**->*-f-*fc ttt«JlM~5M©ffl«^T - >* y^0 * y 

±12 L fclBM J Pflltt£e& * «> ©B* * ^ C ffl ^ & *i £ 4> © , 

mZM ^ * ffl#@2£ <!: *#£© 2 o frh 3 . 

hnfcv v ^&^£££^y/<:?!t0&£^tfni> hob' 
v * if !fc#]£#t;i^]fcMM#U * fcttWJfc**T««#©iR£«U *> L < tti 
jfi £ © KltfifffliK* £ T ^ 3 - ;u© £ 8tK* ±S £ "t 5 fc to © Tktt 
«#:*BijgfliLfc4ftttft4»«:lniATiS^Lfc©^a'fr^»1'*. £©N\ ^fi 
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^Bfe^-TSo lffi©H-f *yT-f *y*&a>±&&a*>X4*yii- 

) h V ynsfommj *y(CF 3 C00 - ) |0#*Fnif^^y$j|i^ 

»*C*S© 1 0 0%4 v^nA;-* (&jg&#5 0%) . Xtt2&*© 1 0 
0%x*y-/u (»«K*<7 0%) £fln;LT8«*4MiS«3tffttf «fcir*. 

*5BWttx caff** ffR5try*©»ffiRHi$*i**^^©*»Tab*H 

hb©ib*&ikih 

Hltt. *36W*ffiCJ:*IEffl*«lC*fr^Tffl*»*^tf7ktt«#Ji©«'JBI© 

02 tt.- *IS«^jfeCi;Seffl5-WCJ;- 9 T©ft»*^€f7ktt«fl5JSo^jBI© 
^«R**r t>©T. ^ n^a--/C*?»*±»fcTB©*iif^**»tt©* 

0 3 *»9i*acC«k J: o T©»M**t?*tt«#l©fl«© 

0®T&<5. 

H4 tt. *fB9i*»c«k*tt«**t**ttiR#©^»«lt©?liil**1-*)©T 
HI 5 tt. *»9!^ffiK:J;*tt»*#t?*tt«[#©*IBI«»0^»B*^t-fc©-e 
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S&$£fl$f-r5rt:«>©M&©M 

mmm 1 ) 

Cfglffifc^ 4 ;UX05*- 3M8IR(noncoding) 2? o -s. yjT LT&foLfc 

HCV-RNA $10' 3tf~10 4 3*— /lOOtfl £«3 «fc ? CiBS Lfc 4) ©£100 ft 
1 i&fctlFJi: LT10//6 ©T $ a-<# ^-¥7 X— /KAnylopectin Azure) (S^ 
7aSfiWA4 6 4 0 (SIGMA Product Number A 4 6 4 0 ) ) £l.5nl ©$ 

) ©s#^i (Sfctsi^LT^'j 3— y y^-a-t/) £300 *n sn^T^-icig^t 

300 *l ©-fe/^-y-RV (=3fc&^ (**) «8kK«lltittai) OsSmili 
600 iii (D-k/tv-y-n C=*«SE (80 S»»»HJ«SI) ©KISiii £&ini 
LT±TC10*IBai!KfiMW***. 0 ^ <**+> "C15£IBIffl«Lfcfcs 12 
.OOOrpn. (4 t) « ^ HCV-RNA ££tf±Jl (*!) 

s, 9 ycj^jM©-^^**— yc^T. ±Jf (*■) £ra©ro 

0%4 77*n e;i/T;i/3-^*»A«OTlnfts -20 fC455)-BIItta LfcHCV-RN 
A *«ftB2F-fr. 12.C00r P a -515*18 (4 X) (D&Mm&frtK ±re£&£U 
-?4 n * a UT^* "it' v r (HCV-RNA ttW^Stfc«BJ<i: LT g 

fc-em-cs*) £70% x*y-/H£Jni;iiIfnf $ 6ci2.ooor Pn t-ioot 

(4 X) &&#mLtz'&. ±»*»*"TS (HCV-RNA ttf l^ttfeiLTSSf 

WCcDNA^jRKJfrfcfT^fc&s 2 SHI (Two step) PCMfe£fTofc. iJMISft 
fcPCR S«jtt2%T^n-^yfl/*»at«lfft. if^nynv^ KCTftfeU 

±B©d)NA£>JKEI&«\ HCR-RNA tttfJlifl-K^ afflgLfc^X $ y * * ( 

1 1 
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Master Mix.) .(iSi®Ig©;k3.75 A 1.5 X 7 r —X h X r 7 ^ K<* y 7 r — (f i 
rst strand buffer) 2 u\, 2.5nM t 4 X*r A f— $ ? + - (dNTPoixt 
ure) 2/*l, 0.lXi»r4 r-r r-f (MDTT) 1/r 1. lOpmol Tmy^r?^ 
- (Antisens primer) 0.5 ft I) £2)11*. > 70tTl #58 . 55*CT1 MSJESS 
-frfc&> 7-;bX*X-IX<< y (RNasin) (7*o>^ (Promega) ft 

S3 0.5 /rl, XAJLAXJUVj y K-X h?^^^'//^-*' (MHLVreverse 
transcriptase) (tT-7-;i/x;KBRL) &Sg) 0.25* 1 £iU;ix 37*C TSOM 

±^<D2SPI (Two step) PCRffitt. &$LfccDNA£fi(10 <fl)^ lOX^JES 
(reaction buffer) 2.5 *1.2.5mM fU3?f^ fcT— 3 -y ^X* + - ( 
dNTPmixture) 2 // l,iS!©|gW^10.2/r 1, lOpmol -fe y X 7* 7 4 (sensprio 
er) 0.25// 1. 5U/*l * ^DNA*' V / 7— t' (Taq DNA polymerase) (Sjgjt ( 
80 IS) 0.05a 1 ^J5nA. 94'CTl #110.55 ttl 72*CT1 30-9- H 

^•C7r-X r (1st) PCR Zft^tc. lOXSiSS^ (reaction buf 

fer) 5 ft I, 2.5wM r-r I^r^ t'-S (dNTPnixture) 1*1,1$® 

3ggMc41.9*r I, lOpmol 7* 7 4 "7— (Priner) (-fe y ^7 7 4 ^ — (seosp 

rimer) ,7>'?"byX7'7'(?- (antisensprimer) ) #0.5 *1, 5U/*I jj' ^ 
DNAtf'J / 7— fe" (Taq DNA Polymerase) 0.1*1 h (1st) PCR Mfy 

1 *1 £2ni;L. M. 55TT1 M. 72*CT1 #TbI. 301M */t/T-fe* 

y K (2nd) PCR Z'if-^tCo PCR Lfc7*7 -f « N HCV-RNA ©5'- 1MB 

COI^OHife^lH*^ 5 HCV-RNA ©ttifi©jiflM4££^T«:. -fvrnb';i/T 

fc. ^ 1 ^^rCi < . lJR$C^^t> flUC 1 0 'n f-O^H C V - 
R N A * ft £B t -5 3 <t *< T? § . 

cjtiwwn 

1 iH*®5l8*jTl\ lC^Lfc. *Jt«W?tt, -fvrnf;b 

1 2 
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^hcv-rna <om <fc zmmmm 



^J8SHCV-RNA0a^-a 
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(31*012) 

iBLfcSSttffll'CteJBl'fcl. 5ml©v^^a^a-^2. 2ml©v 
^ ^ Df-a — 7KH*.T* 6 0 0 aIO100%'( v/n e;uT^3-;b©^t> 
9 1 2 0 0// 1©100 %<DX? J —H'&liax.X* Mffiffll £BfcCHB£ 
fiSH C V - R NA-£ffl<^TH C V - R NAfflttHSSff-j/:. 

CO^©j||iWC*tf*HCV-RNAOaffi©aftttC*^Ttts 10 0% 
©X^ y -JbC J; *tUB»ftfr €> H C V - R N A*W^fttfc»i: LTBUrcftlg 

(12), 
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&J5fcHCV-RNA©3tf-8fc 
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(IM3] 

*T^«?tTiasstys:ioo */i ©a«K*4* i.s«i ©asm*-^ 

An*.. -feA-i/'-y-RV (H*8SI (tt) SttBiliiSS)'oK$i (Szfcaii- 
LT^'J n-trVZ-Sts) £300 // 1 flD;iT^-£?lfllLrt:&. 300 ul Q±/< 

c/'-y-RV (=|}ti (ft) SttBttffltfSn ©SGint600 *m ©*/<•>-- 
y-RV (#0 Ig^ttHJ^:^) ©i*^m *^itoLT±Ttwio^p B T 

a^KSsiiisi-rs. o tc (**#) -cismjksl^^. i2.ooor P « -zis&m 

(4 *C) it/t^gl*^*^. HCV-RNA $#£,'±1 (TkJI) *f**y«f— •>« 
&<0M®^4 t>v*3.--fl>Z®to ±1 ££ft*iJ<!:LT30Ag ©T § n 

^^f-y7X-;KAmylopectin Azure) ( S/^tt&ftMA 4 6 4 0 (SIGMA 
Product Number A 4 6 4 0 )3 £600 u 1 ©4 V 7* a fefjPTJio -/'^ 30^.15 
-20 •CT45^P B 1fiJcMLTHCV-BMA £8fffi£-tK 12,000rp« TH5#T$ ( 

(HCV-RNA tt#^Stt«5^ LTB«-«8B"e§ 5 ) £70% 
Jn^.iiSlt-5o $fc£12.000rp.o -ClO^H (4 *C ) i&&a»Lfc&. ±*it£l&£ 
*S (HCV-RNA ttt^*tfc*itTB»-ettB-C**) • fcC&S #TOJE8ili 
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